Numerous previous studies have investigated the mental health status of medical staff in China and explored its associated determinate factors; however, scope and methods associated with these have introduced uncertainty regarding the results. The aim of this study was to perform a comprehensive examination of the mental health status of Chinese medical staff and its relative risk factors based on a cross-sectional survey.
Introduction
Mental health is an important issue that is associated with social, psychological, behavioral, and biological factors, and it may seriously impact daily life and work. Compared with nonmedical personnel, medical employees are more likely to experience negative emotions from their job due to high workload, high pressure, high risk, and patient complaints. In recent years, medical staff have had to endure these and other various pressures due to competition for positions, promotions, the complexity of the doctor-patient relationship, and the contradictions and disequilibrium between healthcare needs and medical development.
In recent years, the mental health status of medical staff has drawn greater attention from both domestic and international scholars. In China, Xu and Zhu [1] performed a study on 4139 medical staff in Beijing. One hundred eighty-eight staff members were diagnosed with schizophrenia or other neuroses, and the prevalence rate was 4.52%. Tu et al [2] found that 66% of the medical staff included in their study frequently suffered from physical discomfort. Thirty percent of the medical staff were in a mental state of emergency for an extended period time. Xu and Zhao [3] reported that 28% of doctors in general hospitals have psychological problems, and the mental health status of doctors was significantly worse than the general population (normal adults). In studies outside of China, Coomber et al [4] found that 29% of intensive care unit (ICU) doctors felt depressed and 3% had suicidal intentions. Reuben [5] concluded that the incidence of depression in medical staff decreases with increased work experience and with increased income; however, it was still higher than in the general population. [6, 7] The mental health status of medical staff directly influences the quality of medical service and patient safety. If attention is not given to the mental health status of medical staff, the quality of medical treatment will be negatively impacted, and this may even obstruct the reform of the national medical and health system. Although previous studies have made some interesting conclusions, there are many problems that still need to be addressed, such as the object population was single, a lack of comprehensive studies, and the use of invalid statistical methods, for example. In this comprehensive study, we interviewed medical staff with varying jobs in various departments over a large geographic area, and the questionnaire used included the most recent relevant content pertaining to mental health. Thus, the goals of this survey were to obtain a comprehensive understanding of the mental health status of Chinese medical staff, to determine its risk factors, and to preserve the mental health of those working in the medical field.
Methods

Participants
A repeated cross-sectional questionnaire survey was conducted at 27 hospitals in the Heilongjiang province in China from July to September of 2015. The formula used for the calculation of sample size was N ¼ 400 Â 1Àp p . According to previous reports, the detection rate of mental health problems is approximately 20%, therefore the minimum sample size was determined to be 1600. In accordance, 1679 paper-based questionnaires were distributed. All of the investigators were uniformly trained and all of the investigations were performed with informed consent.
Evaluation of participants
The questionnaire consisted of 5 sections. The first section collected basic demographic information: gender, age, education, marital status, professional title, job category, department, and division. The second section collected information related to the relative risk factors of psychological health: income satisfaction, perceived security of the occupational environment, perceived level of respect, mood of the medical staff, self-assessed psychological endurance, workload satisfaction, and the influence of workplace altercations, verbal abuse, physical violence, and sexual harassment. Three established methods that are used to assess depression status were used as the last 3 sections of the questionnaire. The posttraumatic stress disorder (PTSD) Checklist-Civilian Version (PCL-C) consists of 17 questions with 5 options. Each question is scored from 1 to 5 and the sum of all individual scores gives the total score (minimum 17, maximum 85). Study participants with total scores ranging from 17 to 37 were defined as having no significant PTSD. Study participants with total scores ranging from 38 to 49 were defined as having some degree of PTSD. Study participants with total scores ranging from 50 to 85 were definitively diagnosed with PTSD. The Self-rating Depression Scale (SDS) was established by William WK. Zung and was used to evaluate the severity of the depressive state and treatment outcome. The SDS survey consists of 20 questions each with four choices (scored from 1 to 4). Ten questions are worded positively, while 10 items are worded negatively. The sum of the 20 individual scores gives the total score, and the total score divided by 80 produces the severity index of depression. This index value can range from 0.25 to 1. The higher the index, the more serious the extent of depression is in the subject. The Self-rating Anxiety Scale (SAS) also consists of 20 questions each with four choices (scored from 1 to 4) with 5 questions negatively worded. The sum of the 20 individual scores gives the total score and then the following formula is used to obtain the standard score: y = int(1.25x). A high SAS standard score corresponds to serious depression.
Statistical analysis
SPSS 22.0 statistical analysis software was used for all analyses. Proportions or mean values with standard deviations were used to describe basic demographic data, relative risk factors, and PCL-C, SAS, and SDS scores. A univariate logistic regression model was then used to select significant factors (P < .05) that were then used in the multivariate logistic regression analysis. Odds ratios (ORs) with 95% confidence intervals (CIs) were used to analyze the risk factors. Independent associations between the risk factors and the SAS and SDS scores were also explored using single linear regression. Multiple linear regression was used to detect the risk factors related to serious depression of medical staff. All results were considered significant when P < .05 (2-sided).
Results
Analysis of demographic data and a description of the relative risk factors of mental health
Of the 1679 questionnaires distributed, 1557 individuals participated in the survey indicating a response rate of 92.73%. Social demographic characteristics are shown in Table 1 , that include gender, age, education, marital status, professional title, job category, department, and division of the participants. In the questionnaire, 20 relative risk factors of psychological health were assessed. Results showed that 50% of the participants were dissatisfied or very dissatisfied with their income, 36.6% had average satisfaction, and only 13.4% were satisfied or very satisfied. Regarding the perceived security of the participants' occupational environment, only 11.8% felt secure while more than half (56.9%) felt insecure. In addition, the perceived level of respect for the medical staff was also very low. Of the 73.1% of participants, only 3.6% deemed respect for medical staff to be high. 87.5% of participants thought that medical disputes or workplace violence influenced the mood of the medical staff. 94.5% of participants felt high work-related stress when subjected to workplace violence. 69.2% of participants indicated that their mood was affected after a patient death, and half when a patient's disease or condition worsened. When faced with an emergency, 25.9% of participants felt they could handle the situation well, while 59.4% reported that their psychological endurance was average. 56.7% of participants found their workload to be acceptable. The distribution of the amount of time working in a hospital was found to be: 5 to 10 years (29%), 1 to 4 years (25.6%), 11-20 years (21.6%), more than 20 years (16.6%), and less than 1 year (7.2%). Medical altercations and workplace violence included 3 aspects: verbal abuse, physical violence, and sexual harassment. The incidence rate of verbal abuse, related to damage of personal dignity was 66.2%. The incidence rate of verbal abuse that Zhou et 
Medicine threatened the personal security of medical staff was 48.0%. Physical violence was separated based on outcome: actions that did not succeed, actions that did not lead to significant damage, actions that led to significant damage, and actions that led to serious damage such as functional disorder or permanent disability. The incidence rates of physical violence based on these categorizations were 13.5%, 10.3%, 5.4%, and 1.2%, respectively. The incidence rates of verbal sexual harassment, physical sexual harassment, and rape or attempted rape were 3.3%, 1.8%, and 1.1%, respectively. The incidence of verbal abuse was significantly higher than the incidence of physical violence; however, sexual harassment did indeed occur with some of the participants (Table 2) . Table 3 lists the results of the mental health status self-assessment. Two hundred seventy-five participants had some degree of PTSD, and 225 participants were diagnosed with significant PTSD symptoms. The mean value of the SDS indices was 0.67, and the mean value of the SAS scores was 55.26, [8] which is higher than the mean score of the general Chinese population. Based on these 3 measures, we analyzed the determinate factors of psychological health. In this analysis we first included all the items from Tables 1 and 2 as factors in single regression models. Afterwards, selected statistically significant factors were included in multiple regression analyses.
Determinate factors of mental health
Determinate factors based on the PCL-C results
From the single logistic regression analysis, 18 of the 28 total factors were selected and analyzed in the multivariate logistic regression analysis (Table 4 ). Being female (P = .007), having dissatisfaction (P = .016) or average satisfaction (P = .035) with income, and having average (P = .000), good (P = .000), or very good (P = .005) self-perceived psychological endurance when faced with an emergency were independently associated with a reduction in PTSD symptoms. On the other hand, the frequency of verbal abuse incidents greater than 4 (P = .024) was associated with a significant increase in PTSD symptoms.
Determinate factors based on SAS results
In Table 5 , 23 items were included in the multivariate linear regression model. Gender (P = .019), education (P = .000), satisfaction with income (P = .044), perceived level of respect (P = .029), self-perceived psychological endurance in emergencies (P = .000), influence of worsened patient condition or disease on Table 2 Relative risk factors of mental health. mood (P = .020), satisfaction with workload (P = .000), and the incidence of verbal abuse that threatens personal security (P = .012) were independently associated with depression as evaluated by SAS.
Determinate factors based on SDS results
In Table 6 , 19 items had statistical significance after the single linear regression and were included in the multivariate linear regression model. Education (P = .004), job category (P = .008), the perceived level of respect for the medical staff (P = .000), and self-perceived psychological endurance in emergencies (P = .000) were found to be determinate factors of psychological health by SDS.
Discussion
Previous studies [9] [10] [11] have indicated that the mental health status of medical staff is worse than the general population, and that medical staff are at high-risk for psychological problems. Some studies [12] [13] [14] [15] [16] have also indicated that mental health is highly relevant to work satisfaction. The unique medical working environment that chronically exposes workers to patients with pain, crying, and moaning can have a negative effect on mental health. Some reports [17] [18] [19] [20] [21] [22] have concluded that countermeasures for psychological pressure positively influence psychological health and that positive coping strategies can be even more helpful. Studies have indicated that 47.2% of medical staff have depression. In our study, occupational stress factors were all positively related with depression by scoring with SAS and SDS. Li and Luo [23] analyzed the associations among organizational ethics and integrity, occupational risk, and occupational stress on the mental health of 3946 medical staff in the Liaoning province and it was concluded that distribution and leadership ethics and integrity should be promoted to improve mental health. Li and Zhang [24] reported that the depression incidence rate was 23.96% and that gender, division, professional title, and the impact of physician-patient relationships were all statistically significant contributing factors to mental health.
Data from the present study showed that more than half of the participants were not satisfied with their income. This may be due to the fact that hospitals in China are nonprofit organizations. In the survey, we also discovered that the occupational environments of medical staff are not secure, and that while verbal abuse occurs frequently, physical violence and sexual harassment rarely occur. Clearly, workplace violence increases the stress of medical staff and influences their mood. The reasons for workplace violence included: information gaps between medical staff and patients, misguided public opinion, low level of respect for medical staff, and difficulties balancing increased medical demand with under-provisioning.
No significant differences were seen among the results of the 3 measures of mental health (PCL-C, SAS, and SDS). In our analyses, the depression rate of medical staff was found to be much higher than found in the general population, and this is consistent with most previous studies. It is clear that they are exposed to immense workplace pressure. In addition to having to navigate complex doctor-patient relationships, medical staff are faced with decisions that can make the difference between life and death for patients.
As shown by the analysis of determinate factors: gender, education, income satisfaction, perceived level of respect, PCL-C = PTSD checklist-civilian version, PTSD = posttraumatic stress disorder, SD = standard deviation.
Zhou et al. Medicine (2018) 97:10 www.md-journal.com Table 4 Multivariate logistic regression analysis of determinate factors of mental health based on PCL-C. frequency of verbal abuse, workload, and psychological endurance in emergencies were all statistical significantly factors that were associated with the psychological health status of medical staff. These results are consistent with previous studies and some are easily understood. The more income one receives, the higher one may value their efforts and work. Interestingly, the selfperceived psychological endurance of males and females was found to be different. We also found that a higher level of education is associated with a reduced risk for depression. As the level of respect and the frequency of verbal abuse originate from the public, policy makers and the media should help the public understand the job pressures that medical staff face. There were some limitations to our study. First, cross-sectional designs do not allow for conclusions to be made regarding causeeffect relationships. In addition, the study had selection bias as all the data that the analyses were based on came from self-reported questionnaires. Because some participants may not have been completely honest in reporting potential mental health problems, Table 5 Multiple linear regression analysis of determinate factors of mental health based on SAS. the validity of the collected data may be compromised. Second, the questionnaire was not able to include all potential risk factors. Third, the sample size was not very large, which reduced the power of certain statistical tests: only 1557 medical staff from the Heilongjiang province participated in our study. Finally, the mental health status of stratified subgroups was not compared. For these reasons, caution should be taken in generalizing the results of this study.
Effect factors
In conclusion, the findings of this study indicated that the overall psychological health status of Chinese medical staff is poor. The determinate factors based on the various measurement standards used in this study were not completely consistent, but the overlapping major factors identified that influenced psychological health were the amount of education, income satisfaction, the perceived level of respect for medical staff, frequency of verbal abuse, and psychological endurance when faced with emergencies. Medical staff should be relieved from unnecessary psychological pressure derived from social misunderstanding and overworking, and should be treated with dignity and respect.
